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INTERNATIONAL JOINT COMMISSION







The Internationai Great Lakes Water Quaiity Board, as a requirement of the
a Water Quaiity Agreement of 1972, is submitting the foiiowing Annuai Report on
Great Lakes Water Quality prepared by the Board.
Respectfuiiy submitted,
‘. s Warm
R. w. Siater , T. c Sorh'ng
1 Chairman Ch 'rman
















































































In accordance with the provisions of the 1972 Agreement, the Governments






































provided a sound basis for new and more effective cooperative actions to
restore and enhance water quality in the Great Lakes ecosystem, signed a new
Agreement. Future reports by the Water Quaiity Board wiii advise the Commis-































































































































































































































































































































































































































































































































































































































































































































































ORGANIC CONTAMINANTS IN GREAT LAKES
RESIDUE LEVELS IN HERRING GULL EGGS, GREAT LAKES
TRENDS IN NET OXYGEN DEMAND OF THE CENTRAL BASIN
HYPOLIMNION OF LAKE ERIE, 1930-1978
SURVEILLANCE SCHEDULE
GREAT LAKES SURVEILLANCE COSTS
PROBLEM AREAS
COMPLIANCE WITH DOMESTIC REQUIREMENTS OF DISCHARGERS
IN THE GREAT LAKES SYSTEM DURING 1978
MAJOR LEGAL AND ENFORCEMENT ACTIONS DURING 1978
FUNDS COMMITTED FOR MUNICIPAL SEWERAGE CONSTRUCTION
IN THE GREAT LAKES BASIN
CONSTRUCTION OF MAJOR MUNICIPAL PROJECTS
REPORTED MUNICIPAL PHOSPHORUS LOADS IN THE GREAT LAKES BASIN
MUNICIPAL PLANTS IN LAKE ERIE BASIN OVER 38,000 m3/d (10 MGD)
1978 FLOW
MUNICIPAL PLANTS IN LAKE ONTARIO BASIN OVER 38,000 ma/d
(10 MGD) 1978 FLOW
AGGREGATE PHOSPHORUS CONCENTRATIONS FOR MUNICIPAL WASTEWATER
EFFLUENTS -































MEAN CONCENTRATIONS (whole fish) OF CHLORINATED
HYDROCARBONS IN BLOATER CHUBS FROM EASTERN LAKE MICHIGAN
(near Saugatuck, Michigan)
LAKE MICHIGAN MEAN ANNUAL TOTAL PHOSPHORUS (P) DISTRIBUTION
IN ug/L _ 1976; 1977
LAKE MICHIGAN MEAN ANNUAL CHLOROPHYLL §_IN ug/L — 1976; 1977
TOTAL PHOSPHORUS CONCENTRATION AT MAJOR TRIBUTARIES IN
LAKE ERIE, 1978




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































observed near Toronto. -




































































































































































































































































































































































































































The Board recognizes that a coordinated program to evaluate hazards to







































the program and utilize the assessments in their control programs.
Hazardous waste disposal is a serious problem in the drainage basin. No
new sites were developed in 1978. Thus, there is uncertainty about the
secure storage of hazardous waste. Resistance of citizens to locating
sites for disposal of hazardous wastesin their communities is a major
factor in the denial of site approval.
The Board continues to be concerned with the hesitation of some agencies
to accept the concept of interjurisdictional movement of hazardous wastes
to approved disposal facilities.
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Fig. 2.1 MEAN CONCENTRATIONS (whole fish) OF CHLORINATED HYDROCARBONS IN
BLOATER CHUBS FROM EASTERN LAKE MICHIGAN (near Saugatuck Michigan)
TABLE 2.1
ORGANIC CONTAMINANTS IN GREAT LAKES
CONCENTRATION (ug/g)
ORGANIC OBJECTIVE COHO BLOATER SPOTTATL SMELT YELLOW LAKE RAINBOW WATER
CONTAMINANTS (119/9) SALMON CHUBS SHINERS PERCH TROUT TROUT (ug/L)
LAKE MICHIGAN







Mercury 0.15 0.04-0.05 0.05 0.09 0.61
PCB 0.1 0.91 0.23 0.22
Dierrin 0.3 0.25
LAKE ONTARIO









































































































































































































































and chlorophyll a_levels for 1976 and 1977 indicated a 3 ug/L decrease of










































diversion out of the basin of 12 municipal plants and one industry in Lake
County, Illinois in the years from 1973 through 1978, Indiana's phosphate














































































fisheries of Lake Michigan.
LAKE SUPERIOR
Lake Superior was intensively surveyed during the Upper Lakes Reference
studies in 1974, and further open lake studies are scheduled for 1983. During
1978, contaminant and problem area surveillance studies were conducted in
accordance with the Great Lakes International Surveillance Plan (GLISP).
CONTAMINANTS
Mercury levels were above the 0.5 ug/g Agreement objective in whitefish,
lake trout, and suckers along the Ontario shoreline (Thunder Bay, Pine Bay,
Rossport, Peninsula Harbour, Michipicoten Bay, Batchawana Bay and Mamainse
Point). There is evidence of a decline of mercury concentrations in some
species at Peninsula Harbour, although concentrations of 1.5 ug/g were
observed in suckers from this area.
  
TABLE 2.2
RESIDUE LEVELS IN HERRING GULL EGGS, GREAT LAKES‘
(Mg/g) parts per miIYIon fresh weight
            
 
 
DDE DDT DIELDRIN HCB MIREx PCB
MEAN 5.0. MEAN S.D. MEAN 5.0. MEAN 5.0. MEAN S.D. MEAN 5.0.
HAT ISLAND. LAKE MICHIGAN
1977 1 112 1 36 1 28 19.0 1 0.161 .05 1 0.211 .29 0.721 .60 1 0.121 .09
GULL ISLAND, LAKE MICHIGAN
1978 1 92 1 35 1 23 18.0 1 0.121 .06 1 0.151 .10 0.801 .35 1 0.121 .05
BELLOMS ISLAND, LAKE MICHIGAN
1978 1 101 1 46 1 23 110 1 0.2 1 .05 1 0.331 .60. 0.891 .38 1 0.131 .09
MAMAINSE ISLAND, LAKE SUPERIOR
1974 14 4.1 0.82 .47 0.42 .15 0.30 .14 0.76 .66 50 10
1975 22 8.6 0.72 .67 0.32 .11 0.26 .08 1.3 1.7 70 37
1977 12 4.3 0.07 .06 0.40 .17 0.13 .06 0.42 .79 56 20
19782 9.7 4.8 0.10 .10 0.40 .43 0.09 .05 0.15 .16 37 16
GRANITE ISLAND, LAKE SUPERIOR
19742 19 7.0 0.83 .44 0.61 .17 0.22 .12 1.4 .73 75 18
1975 24 11 0.25 .12 0.44 .34 0.21 .12 0.62 .37 82 33
1977 11 6.9 0.06 .03 0.35 .16 0.12 .07 0.24 .23 55 22
1978 9.6 3.3 0.12 .05 0.39 .17 0.14 .06 0.39 .48 45 11
CHANTRY ISLAND, LAKE HURON
1974 21 8.6 0.63 .23 0.47 .18, 0.47 .23 2.2 2.1 86 22
1975 12 4.4 0.04 .03 0.31 .20 0.17 .05 0.48 .56 39 17
1977 13 4.6 0.09 .05 0.57 .25 0.17 .08 0.34 .22 64 16
1978 6.0 2.5 0.05 .03 0.22 .09 0.14 .07 0.26 .33 32 12
DWMEImAw,LMEmmm
1974 14 6.7 0.55 .28 0.53 .16 0.30 .08 0.52 .22 56 17
1975 16 8.5 0.17 .10 0.41 .18 0.24 .08 0.55 .67 46 15
1977 19 15 0.09 .07 0.51 .24 0.21 .05 0.55 .57 77 48
1978 7.0 2.6 0.09 .02 0.22 .12 0.09 .05 0.16 .22 33 9.
PORT COLBORNE, LAKE ERIE
1974 8.7 3.3 0.23 .07 0.37 .13 0.21 .05 0.84 .51 73 20
1975 7.9 1.8 0.10 .06 0.38 .14 0.17 .05 0.42 .17 53 14
1977 7.6 1.7 0.06 .03 0.50 .26 0.19 .03 0.51 .20 59 13
1978 5.6 1.3 0.09 .06 0.28 .09 0.09 .02 0.38 .16 46 11
MIDDLE ISLAND, LAKE ERIE
1974 5.6 1.6 0.32 .17 0.34 .14 0.38 .12 0.44 .43 72 14
1975 6.9 1.7 0.10 .07 0.28 .17 0.23 .09 0.22 .06 71 13
1977 7.4 2.2 0.05 .03 0.31 .09 0.19 .06 0.39 .34 78 24
1978 3.0 1.0 0.05 .03 0.21 .06 0.09 .03 0.02 .05 42 11
SNAKE ISLAND, LAKE ONTARIO
1974 21 9.1 1.0 1.1 0.47 .25 0.56 .39 6.6 2.8 140 49
1975 24 6.1 0.23 .17 0.35 .20 0.22 .20 6.0 2.3 180 51
1977 17 4.7 0.11 .06 0.50 .10 0.50 .11 2.9 1.1 120 33
1978 10 1.6 0.07 .02 0.28 .10 0.35 .12 1.7 0.51 46 11
MUGG ISLAND, LAKE ONTARIO
19742 23 5.5 1.2 .79 0.46 .13 0.60 .36 7.4 4.7 170 48
1975 22 4.4 0.13 .06 0.24 .16 0.45 .26 3.4 1.4 110 21
1977 13 2.5 0.12 .05 0.27 .08 0.34 .06 2.1 0.4 87 ’ 19
19783 11 3.0 0.10 .05 0.25 .06 0.28 .06 1.4 0.7 75 17
       
 
110 eggs sampled per coIony
29 eggs sampled per colony
38 eggs sampled per colony



















Fig. 2.2 LAKE MICHIGAN MEAN ANNUAL TOTAL










































































































Fig. 2.3 LAKE MICHI
GAN MEAN ANNUAL
















































 Concentrations of PCBs in the same fish from these areas were above the
0.1 ug/g whole fish Agreement objective. Highest levels were observed in
the larger fish over eighteen inches (45 cm) with residue levels exceeding the
Canadian Health and Welfare guideline of 2 pg/g (edible portion).
PCBs and other residues including DDE, DDT, dieldrin, HCB, and mirex were
found at higher concentrations in herring gull eggs than in fish (Table 2.2).
The higher values are expected at the upper end of the food web. Declines in
these residues have been apparent since 1974 and may reflect a positive envir-
onmental response to the bans of these contaminants.
Low concentrations of mirex in Lake Superior herring gull eggs are attrib-
uted to the migration of some of the gulls from the Lower Lakes. Mirex has
not been detected in fish taken from Lake Superior.
Reproductive success of herring gulls is used as a measure of the response
of the gulls to environmental changes and can be considered as an early war-
ning indicator. Fledgling success in Lake Superior was 1.6 (normal success is
between 0.8 and 1.6, 80 to 160 chicks for every one hundred pairs of adults)
and is indicative of low environmental stress on the gull populations.
LAKE HURON
Open lake intensive surveillance on Lake Huron is planned for 1980. No
open lake eutrophication studies have been carried out since the Upper Lakes
studies of 1974. Results of annual programs on contaminant levels in fish and
herring gull populations are reported below.
CONTAMINANTS
Twenty-three sites along the Ontario shoreline were sampled in 1978 on
Lake Huron and Georgian Bay to assess mercury and organochlorine residue
levels in fish. Mercury levels in large walleye over 26 inches (66 cm) were
above the 0.5 pg/g Agreement objective at Port Severn and Giants Tomb
Island, but levels in other species (perch, rainbow trout, smallmouth bass,
suckers) were in compliance at all locations.
Concentrations of PCBs exceeded the Agreement objective of 0.1 ug/g
(whole fish) in large rainbow trout, chinook salmon, coho salmon, splake, and
brown trout and were above the 2.0 ug/g (edible portion) Canadian health
protection guideline in these species.
PCB concentrations were higher in Lake Huron than in Lake Superior herring
gull populations although declines of PCBs and other residues (DDE, DDT,
dieldrin and HCB) have been observed since 1974. Mirex levels in Lake Huron
gulls were higher than in lakes Superior or Michigan populations although
there is evidence that levels are declining (Table 2.2).
Reproductive success in Lake Huron herring gull populations was 1.4 to





































































































































































































































































































































































































































































































































Preliminary results of the intensive study in 1978 have indicated no
change in the trophic status of Lake Erie. Phosphorus concentrations near
major tributaries are illustrated in Figure 2.4. Nearshore chlorophyll a
levels reflect the open lake condition except in local areas such as Presque
Isle gay, Maumee Bay and Brest Bay where concentrations over 100 pg/L were
recor e .
Results of open lake surveys indicated no change in phosphorus concentra—
tions or chlorophyll a_levels since 1970. In 1978, the summer mean total
phosphorus levels were 14.2 ug/L and 13.1 ug/L in the central and eastern
basins, respectively.
12
Volumetric oxygen depletion rates in the central basin have not changed
since 1970 (Table 2.3) confirming the conclusion that the overall eutrophic
status of the lake has not changed.
Scientists have different opinions on the reasons for the low dissolved
oxygen in the Lake Erie central basin. Some attribute this phenomenon to the
recent influence of man in the form of increased phosphorus discharges.
Another group views the problem as an ongoing situation that has not changed
appreciably over the past 20 or 30 years. These theories are being reviewed
by the Phosphorus Management Strategies Task Force.
LAKE ONTARIO
Annual surveillance programs are performed on Lake Ontario because its
position at the downstream end of the Great Lakes System makes it more
susceptible to eutrophication and contamination. A summary of 1978 data from
open lake monitoring and contaminant surveys is presented below.
CONTAMINANTS
PCB levels in open lake and nearshore fish samples exceeded the Canada
Health and Welfare guideline of 2 pg/g in lar e (more than 22 inches) coho
salmon, chinook, and rainbow trout (Table 2.1).
Mirex contamination has been found primarily in Lake Ontario. Levels in
the fish species studied ranged between 0.06 and 0.32 ug/g. Much higher
mirex levels were observed in herring gull eggs (1.4 ug/g) but these levels
have declined since 1974. The decrease of mirex in herring gulls might reflect
the reduced contaminants load to Lake Ontario.
Levels of PCBs have also declined in herring gull eggs (Table 2.2), as
have levels of DDE, DDT, dieldrin, and HCBs. Associated with these declines
has been a distinct increase in reproductive success from 0.15 in 1974 to 1.01
in 1978. Although the effects of contaminants on reproductive success is not
fully understood, the present findings are encouraging.
EUTROPHICATION
Total phosphorus levels continued to decline between 1977 and 1978 with
the major decline being east of Toronto (Figure 2.5). The decrease between
1970 and 1978 in whole lake total phosphorus levels is significant. The
decrease might result in part from the settling of particulates during the
winter ice cover.
Levels of nitrate-nitrite continued to increase as reported last year, but
the increase between 1977 and 1978 was less than rates previously observed.
Large declines of total phosphorus and chlorophyll 3 levels occurred in
the Bay of Quinte during 1976 and 1978. This decline is attributed to
phosphorus removal programs at all sewage treatment plants discharging to the
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TRIBUTARIES IN LAKE ERIE, 1978
TABLE 2.3
TRENDS IN NET OXYGEN DEMAND OF THE
CENTRAL BASIN HYPOLIMNION OF LAKE ERIE, 1930-1978
(Rate per unit vo1ume — mg 02/L/d)
 
YEAR CENTRAL BASIN YEAR CENTRAL BASIN
1930 0.054 1973 0.12
1940 0.067 1974 0.13
1950 0.070 1975 0.10
1960 0.093 1976 0.13
1970 0.13 1977 0.13
1978 0.11
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Levels of dioxin in Saginaw Bay ranged from 10 to 1,000 pg/g (parts per
trillion), and in Lake Ontario, ranged from 4.6 to 6.5 pg/g. Further assess—
ments of these concentrations and their environmental implications are required.
GREAT LAKES INTERNATIONAL SURVEILLANCE PLAN
The rationale of the Great Lakes International Surveillance Plan (GLISP)
was first presented by the Water Quality Board to the International Joint
Commission in its 1974 Annual Report. As a working document, the Plan has
been undergoing continual development and review to meet the original
objective of providing the jurisdictions with a coordinated program for
determining water quality conditions, assessing the effectiveness of
implemented pollution abatement measures, and comparing water quality with
Agreement objectives.
The approach was to develop this Plan on a lake-by—lake basis commencing
with a detailed surveillance plan for Lake Erie. The format used in developing
these individual lake plans was to design a series of plan components (e.g.
tributary monitoring, wildlife contaminants, problem area assessment, etc.)
which individually would address specific issues but together would provide a
coordinated assessment of water quality in each lake basin. Documentation of
GLISP is now in preparation and will be published in 1979.
In 1978, the first year of a two-year intensive surveillance effort on
Lake Erie was implemented in accordance with the nine-year cycle of GLISP
(Table 2.4). Similar programs will continue in 1979 on Lake Erie with some
minor modifications. These include:
1. Implementation of a Cladophora surveillance program;
2. Enhanced surveillance of the Canadian nearshore; and
3. Event sampling on selected tributaries in the Lake Erie Basin in
response to recommendations of the Pollution from Land Use Activities
Reference Group (PLUARG).
Table 2.5 indicates that the implementation costs for surveillance accord-
ing to GLISP remained essentially the same in 1978 and 1979.
IMPLICATIONS OF THE 1978 WATER QUALITY AGREEMENT
Annex 11 of the 1978 Great Lakes Water Quality Agreement states that ‘
surveillance and monitoring activities shall be undertaken for the following
purposes:
(a) Compliance assessment;
(b) Assessment of water quality in terms of the general and specific
objectives of the 1978 Agreement;
(c) Evaluation of water quality trends, and



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































N - TriannuaT nearshore.
TABLE 2.5




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Did not meet effluent
requirements. On schedule
with required program -
expected completion 1980.























Source of suspended solids. Did not meet effluent
requirements. On—land
disposal system is under
construction. Federal
District court ordered


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 TABLE 2.6 PROBLEM AREAS - LAKE MICHIGAN
Discharges of one or me of the s
ubstances identified in the proble
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1. An area where waterquality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial prograns have been completed, but a delay Is expected before conditions in the lake show improvement.
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PROBLEM AREAS' LAKE ERIE
Problem area determined by ﬁeld surveys in boundary waters,
Discharges oi one or more oi the subsIances identified in the problem area
currently in compliance wllh agency requirements,














Assessment ol whether or not completion
oi remedial programs lo: the dischargers






































































Did not meet effluent
requirements. Complaint













































I. An area where waterquality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed, but a delay is expected beforeconditions in the lake show improvement.
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Discharges of one or mom oi the substances identiﬁed in the problem area Individual discharges may be
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pmb‘em a,“ ddgmined by new suweys in bouan “Ms
Discharges 0! one or more of the substances identified in the problem area Individual discharges may be
currently in compliance with agency requirements.
NAME OF
DISCHARGER JURISDICTION
Assessment oi whether or not completion
oi remedial programs tor the dischargers










































































































































































































An area where water quality objectives have not been achieved because remedial programs are not yet completed.
2.
An area where remedial program have been conpleted, but a delay is expected before conditions in the lake show improvement.
3.




















































































































































































































































































































































































































































































































































































 @REGULATORY AND REMEDIAL PROGRAMS
The Great Lakes Water Quality Agreement requires the development of reme-
dial programs and other measures to prevent or reduce the input of pollutants
to the Great Lakes System and compatible regulatory requirements in both the
United States and Canada directed towards achievement of the water quality
objectives.
Canadian and American approaches to environmental problems are similar as
the two countries share environmental goals. However, different rates of
industrial development, different socio-economic conditions, and different
constitutional frameworks can result in different strategies for similar
problems.
The logic of approaching environmental problems in different ways was
recognized and accepted in the 1972 and 1978 Canada-United States Great Lakes
Water Quality Agreements. Both countries adopted common objectives for water
quality improvement recognizing that these objectives could be attained
through compatible domestic policies and programs which would not necessarily
be identical.
Any valid comparison or evaluation of Canadian-United States environmental
legislation must consider the end result; that is, how close each has come to
achieving the common goals or objectives.
In accordance with the 1972 Agreement requirements, programs have em-
phasized control of conventional pollutants from point sources and consider-
able progress has been made to reduce the discharge of these substances to the
environment. The 1978 Agreement and new legislation place added emphasis on
the control of toxic substances and pollution from nonpoint sources. The dis-
cussions in this report are in response to Commission questions on programs




The Clean Water Act is the basic legislation for water pollution control
in the United States. Previous Water Quality Board reports have traced the
evolution of United States water pollution law through its major revision in
1972 and the most recent amendments.
_ The Clean Water Act and implementing regulations set forth a control prog-
ram called NPDES (National Pollutant Discharge Elimination System). Effluent
limits and abatement schedules are imposed through permits. The program's
strengths are in its attention to the detailed performance of each permittee
and in the enforceability of permit limitations. Discharge permits are issued




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 local circumstances, while still meeting the province's environmental objec-
tives. These administrative measures are not solely dependent upon rigid
legal processes which may result in unnecessary and often time consuming court
actions, and have been employed successfully in pollution abatement throughout
the province. New or expanded facilities must receive a certificate of
approval before work begins.
Control orders are used when substantial time and effort may be required
to abate pollution. The orders, which are legally enforceable, define tasks
and compliance dates by which specific tasks leading to abatement must be
completed. Failure to meet these dates can lead to prosecution. The govern-
ment regards the control order procedure to be an effective device which can
be employed under the Ontario Environmental Protection Act, the Ontario
Pesticides Act, and the Ontario Water Resources Act.
A program of municipal sewage plant construction begun by the province in
1956 has progressively advanced to the point where, gradually, responsibility
for new facility development is being turned over to municipal governments.
Until recently, assistance to industry has been mainly through tax reductions.
However, the province, in cooperation with the federal government, is current—
ly offering a program of incentives to assist industry to both modernize and
reduce pollution. Under this program, Canada and Ontario will provide approx—
imately $150 million of direct financial assistance to correct pollution from
the pulp and paper industry over the next five years. The program is expected
to encourage compliance with objectives for environmental quality for each
mil .
COMPLIANCE WITH DISCHARGE REQUIREMENTS IN 1978
A greater number of Canadian and United States dischargers were in compli—



















countries were in compliance with their respective pollution control require-
ments in 1978 compared to 54 percent of the 824 reported in 1977.
Of the 864 industrial and municipal dischargers listed in the WQB's point



















The significant improvement in the status of compliance for the United States
dischargers can be attributed to the 1978 achievement of the more stringent
industrial requirements after July 1, 1977 and the completion during 1978 of
municipal treatment plants that have been awaiting federal grant funding.
In Canada, continued upgrading of wastewater treatment facilities and
emphasis on plant operations account for the improvements noted.
A higher rate of compliance basinwide would be expected if dischargers
followed optimum operation and maintenance procedures to ensure that per-
formance approached the design efficiency of the facilities and if programs
were in effect to continually upgrade the skills of the operators.
It should be noted that dischargers reported as in compliance this year
















































































































































































































































































































































































































































        
* - Included in Lake Ontario

















MAJOR LEGAL AND ENFORCEMENT ACTIONS DURING 1978
   
FACILITY 0R DISCHARGER DATE ACTION
Scott Paper 1978 Grand jury investigating company's compliance with NPDES permit
0conto Falls, Wisconsin limitations.
Jan. The company paid a settlement of $1,000,000 for NPDES permit
1979 limit violations and for noncompliance with NPDES July 1, 1977
requirements.
Niagara of Wisconsin Paper Corp. June Wisconsin Supreme Court ruled that if state NPDES permit
and Fort Howard Paper Company 1978 effluent limitations are not based upon federal guidelines,
Wisconsin the limitations must be modified to conform with federal
regulations.
Other Wisconsin Paper Mills All the pulp and paper mills in the Lake Superior and the Lake
Michigan basins are now in compliance with permit limits. How-
ever, legal actions are still being pursued because of prior
discharge violations by the following mills in the Lake
Michigan Basin: Badger Paper Mills on the Peshtigo River at
Peshtigo; Bergstrom Paper Co. on the Fox River at Neenah;
Consolidated Papers on the Fox River at Appleton; Midtec Paper
Corp. on the Fox River at Kimberly; Niagara of Wisconsin on
the Menominee River at Niagara.
Tecumseh Products Co., May Source of PCB contamination of Sheboygan River discovered.
Sheboygan, Wisconsin 1978 State issued order requiring company to perform testing to
detect contaminated area, provide plan for removal and dis—
posal of contaminated materials, and carry out the plan by
July 1, 1979.
Ansul Company July Arsenic contamination of Menominee River. Company completes
Marinette, Wisconsin 1978 removal of arsenical solid wastes from their property. Wastes
disposed of in approved chemical disposal area in Illinois.
The company is under continuing state orders to monitor the
groundwater and seek appropriate methods of removing the
contamination from the affected soils and groundwaters.
Gary Sanitary District Jan. United States Environmental Protection Agency (EPA) filed a
Gary, Indiana 1978 complaint against the Sanitary District and the City of Gary
for numerous NPDES permit violations and for improper
operation and maintenance of the waste treatment plant.
Jan. A consent preliminary order was entered into by the parties to
1979 bring the waste treatment plant into compliance with secondary
standards by April 1, 1979.
April Gary requested a 60-day extension on March 29, 1979 in federal
1979 court in Hammond and was rejected by the judge.
Outboard Marine Corp. (OMC) March The company filed suit against United States EPA and the
Waukegan, Illinois 1978 Illinois EPA claiming they were liable for the clean up of the
PC85 for not having taken action under the Clean Water Act.
United States EPA filed suit against the company claiming that
the company was liable for clean up of the PCB contaminated
sediment and soil and for performing a study of the environ-
mental impact of the contamination.
Aug. State of Illinois filed suit for the clean up of the PCB
1978 contaminated sediments and soil.
Nov. The company joined the Monsanto Company as a defendant,
1978 claiming Monsanto was liable for any fines that OMC might have
to pay since Monsanto provided the company with the PCB fluids
that were subsequently released.
City of Detroit July Deadline for city to attain interim effluent limits as
Michigan 1978 specified in the September 1977 consent judgement.
Sept. City submitted monitoring data for the period after the interim
1978 deadline.
Nov. Hearing on an order to show cause why the city cannot come into
1978 immediate compliance with the consent judgement. The court





















American Can of Canada Ltd.
Marathon, Ontario















































































































































































































































































































































































































































































































































plant. A number of Lake Erie power plants in Ohio extended
their intake monitoring programs at the request of United
States agencies to implement studies on fish populations.
Under Federal District Court Order the company must cease dis-
charge to the lake by April 1980. Under a state Supreme Court
order, a permit was issued for construction and operation of
an onland disposal system.
An existing Requirement and Direction was amended with respect
to suspended solids control. Domestic sewage is to be directed
to the municipal system.
A Control Order was issued with respect to suspended solids,
BOD, and pH. It is expected that a modified bleaching process
will achieve required BOD level by 1982.
A Control Order was issued requiring treatment to meet objec-
tives or discharge to municipal system when available.
A comprehensive Control Order involving 12 stages was issued
to achieve complete control by 1984.
A total of 138 charges have been laid for allegedly providing
false information to the provincial environment ministry and


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(in millions of dollars)
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































operational in 1983, this wastewater treatment plant will provide advanced
waste treatment and will be able to provide full treatment to short term peak
flows and partial treatment for storm flows. The new advanced wastewater
treatment plant will provide Time clarification, ozonated carbon column treat-
ment, pressure filtration, and phosphorus removal. Complete solids treatment
and incineration will be provided. Also, detailed plans are in progress for
storm water overflows which will permit more effective use of the completed
Northwest Interceptor.
CLEVELAND, OHIO (EASTERLY)
The present conventional activated sludge wastewater treatment plant with
phosphorus removal is currently being upgraded to provide improved secondary
clarification, improved solids handling, chlorine contact tank, dechlorination












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Lakes. In October 1977, the WQB modified this recommendation by stating that
the 1.0 mg/L limit on municipal phosphorus discharge should apply to plants
over 1 MGD for the Upper Lakes as it does for the Lower Lakes, and evaluations
of phosphorus loads from smaller plants should be made as the program progres-
ses. In lakes Superior and Huron, the states of Michigan, Minnesota, and
Wisconsin require that no more than 1.0 mg/L be discharged from municipal
plants. Phosphorus control programs in the Ontario portion of the Upper Lakes
Basin are under review in light of the requirements of the 1978 Agreement.
There was essentially no change in the municipal phosphorus loads to lakes
Superior and Huron in 1978 compared to 1977 (Table 3.5). A significant reduc-
tion was observed in the municipal phosphorus load to Lake Michigan attributed
to implementation of phosphorus control requirements in Michigan and Wisconsin.
LOWER LAKES
Programs to limit the discharge of phosphorus to 1.0 mg/L in all municipal
treatment plants with a capacity greater than 3800 m3/d (1 MGD) are in effect
in both Canada and the United States for the Lake Erie and Lake Ontario
basins. Municipal phosphorus loadings have decreased in the Lake Erie and the
Lake Ontario basins; Canada was below the target for Lake Erie and slightly
exceeded the target for Lake Ontario. The United States loads have decreased
substantially but are still more than double the target loads for both Lake
Erie and Lake Ontario. The target of 1.0 mg/L is far from being attained on
either lake. Detroit continues to be the greatest offender, contributing 48
percent of the municipal phosphorus load to Lake Erie in 1978 (Tables 3.5 -
3.7). It should be noted that when all plants in the basin achieve the 1.0































































































target of 1.0 mg/L or less was achieved in 1978 at 40 of 68 Canadian plants
and 32 of 112 United States plants reported as discharging more than 3800
























































in 1975 to 1.8 mg/L in 1978. The aggregate phosphorus concentrations for
1975-1978 for each lake is shown in Table 3.8.
The Board has instructed its subcommittees to carry out an indepth assess—
ment of phosphorus control programs for municipal wastewater treatment plants
in the Great Lakes Basin, including an assessment of the quality of effluent
data received from these plants. The study will be the subject of a special













































































































































































































































































































































































tration were 1 mg/L.
“Inciuding St. Lawrence River.
NOTE:
Loadings refiect the number of piants reporting each year.












(kg/d (kq/d) (m /L)
1975 1976 1977 1978 977 1978 1975 1976 1977 1978
UNITED STATES
Michigan
1 Detroit 12,940 11,290 10,336 7,179 3,040 2,469 3.6 3.2 3.4 2.9
Wyandotte 1,543 993 435 299 272 299 5.7 3.7 1.6 1.0
Warren 140 140 - 91 - 114 1.2 1.2 - 0.8
Pontiac 45 46 22 15 99 87 0.6 0.6 0.2 0.2













Monroe, Michigan 60 27 30 10 50 42 1.1 0.5 0.6 0.3
Ohio
CIeveIand














s WesterIy 375 340 383 401 123 111 3.0 2.6 3.2 3.6















































































































































































         
() Rank by phosphorus Toad discharged in excess of Toad at 1 mg/L.
Note:
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Oshawa 170 79 73 156 49 52 3.7 1.8 1.5 3.0
BeTTeviTTe 67 58 29 35 36 35 2.1 1.4 0.8 1.0
Niagara Fa11s 130 65 60 41 46 41 3.5 1.7 1.3 1.0
() - Rank by phosphorus Toad discharged in excess of Toad at 1 mg/L.
* — Estimated from 1977 data.
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FOR MUNICIPAL NASTENATER EFFLUENTS
  
PHOSPHORUS CONCENTRATION (mg/L P)
LAKE BASIN 1975 1976 1977 1978
Superior 4.0 4.5 3.8 2.9
Michigan 1.9 2.0 1.6 1.2
Huron 2.1 1.6 1.5 1.7
Erie 2.9 2.4 2.5 2.3
Ontario 2.7 1.8 2.0 1.6
St. Lawrence River 2.4 1.6 2.4 2.6
Great Lakes Basin 2.6 2.12 2.2 1.8
    
lThe totaT phosphorus Toad divided by the totaT fTow reported for pTants
discharging more than 3800 ma/d in each basin.
2The 1976 vaTue is Tow because of omission of data from New York State.
INVENTORY OF MAJOR DISCHARGERS IN THE GREAT LAKES BASIN
Information in this chapter was summarized from an "Inventory of Major
MunicipaT and IndustriaT Point Source Discharges in the Great Lakes Basin",
which is maintained at the IJC Great Lakes RegionaT Office. Those industriaT
or municipaT dischargers which, in the judgement of the poTTution controT
agencies, contribute a Targe voTume of effTuent or may be capabTe of dis-
charging a significant poTTutant, are cTassified as major dischargers. The
inventory, which is updated annuaTTy, describes the status of controT
programs, effTuent requirements and poTTutant Toadings for these major dis-
chargers and gives the Water QuaTity Board an effective method of monitoring
the progress made in controTTing point source discharges.
Copies of the point source inventory in the form of computer printout are
avaiTabTe from the IJC Great Lakes RegionaT Office or the offices of the
federaT, state or provinciaT poTTution controT agencies in the Great Lakes
Basin. The inventory contains basic information for over 860 major dis-
chargers, summary tabTes Tisting historicaT phosphorus Toadings for municipaT


























and indirect - to each Take.
The submission of information on the status of compTiance with reguTations
and amounts of poTTutants discharged by over 860 individuaT dischargers in the
entire basin pTaces a heavy burden on the agencies contributing information
for the Water QuaTity Board report. It is evident that the increasing












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































pIant cTosings, opportunities for waiver of Timits do exist in very restricted
circumstances invoIving "best avaiTabIe technoIogy" so Tong as poTIution
abatement continues to progress. When pIant cIosures are threatened, the EPA's
response is to use the "Economic Disiocation EarIy Warning System", which

















































































































These are summarized below:
Socio-economic Impact Analysis
(SEIA)












that could have a significant effect on the Canadian
economy be subjected to socio-economic impact analysis as part of the
process of regulation development.
Regulation Development Task Forces — In addition to the above, Environment
Canada, in the process of regulation development for the Fisheries Act,
Clean Air Act, and Environmental Contaminants Act, formed a task force













to achieve adequate environmental
and human health
protection
through the application of practicable abatement technology.
Proposed regulations are published in the Canada Gazette, and the Minister
responsible may receive public comment and considers these comments before
final promulgation.
The Province of Ontario developed
and implemented pollution control




are subject to variations in business
patterns, including the effects of foreign competition and rates of exchange
where export trade
is involved.
To encourage compliance with its requirements,
the province employs a variety of incentives which it believes can be achieved
without significant contraction of industry in terms of mill closures or large
employee layoffs. The latest example of this approach is the recent estab-
lishment of a Committee of Ministers to consider proposals and allocate




_ Further, the government makes a socio-economic appraisal of new policy
proposals embracing impacts on both the private and public sectors. Private
sector considerations include job creation-job loss, effect on investment
CaPital, encouragement to form new business, organizational duplication,
61
  
 effect on consumer prices, reduction of the incentive to work, and the cost of
compTiance. In the pubTic sector, effects on government work force and govern-
ment expenditures are aTso appraised.
LEGISLATIVE AND REGULATORY HIGHLIGHTS DURING 1978
Changes and improvements during 1978 to the TegisTative and reguIatory
base that each country has utiTized in impTementing the Agreement are des—
cribed in this section. This is part of a continuing effort to deveIop and
impiement programs and measures to restore and enhance the water quaTity of
the Great Lakes. Further discussion on toxic and hazardous waste programs is




Toxic Substances ControI Act (TSCA)
 
Under the Act, PCBs were banned from aTI use, except use in a totaITy
encTosed manner, on January 1, 1978. Proposed reguTations for compTeting the
PCB ban were pubTished on June 7, 1978. The proposed ruIes appIy to any "PCB
mixture" containing 50 parts per miIIion or more of PCB.
An eight—member Interagency Testing Committee, formed to recommend the
chemicaT substances for which EPA wouId require testing by chemicaT manu-
facturers and processors, submitted its initiaT recommendations on October 3,
1977 and updated the Tist on ApriI 19, 1978. Eighteen cIasses of chemicaT
substances are incIuded.
On March 16, 1978, EPA pubTished a poTicy statement on the interpretation
and enforcement of the "notification of substantiai risk" provisions. In
essence, the section provides that organizations must inform EPA of any data
indicating potentiai risk or injury to heaIth or environment from any sub-
stance they manufacture, process or distribute.
EPA deveToped security procedures for the handTing of confidentiaI busi—
ness information obtained under TSCA. EPA pubTished the procedures in the
"TSCA ConfidentiaT Business Information Security ManuaT" in JuIy 1978.
Resource Conservation and Recovery Act (PL 94-580)
The objectives of the Act are:
(1) to reguTate hazardous wastes from the
point of generation through disposaI, improvement of disposaT practices for
aTT other wastes to meet environmenta] and heaTth standards, and (2) to
promotehresource






















































 Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities; and Authorized State Hazardous Waste Programs. The final regula-
tions for these sections are due in December 1979.
The criteria for land disposal of non-hazardous wastes were proposed in
February 1978. The proposed criteria cover protection of water and air
quality, environmentally sensitive areas such as wetlands, requirements to be
met in applying sludge or other waste to foodchain crop lands, control of
disease vectors, and safety measures. The criteria should be issued in final
form in July 1979.
Toxic Substance Effluent Control
The EPA Effluent Guidelines Program is developing discharge limitations
for 129 toxicants which will be incorporated into the reissuance process for
permits. Selected industries will be required to conduct indepth process
evaluations as a part of their permit reapplication. The manufacturing
categories affected are organic and inorganic chemicals, pesticides, herb-
icides, and pulp and paper industries.
United States EPA Pretreatment Regulations
General Pretreatment Regulations for Existing and New Sources of Pollution
were published June 26, 1978. EPA will now begin issuing final industrial
pretreatment guidelines to be implemented by either municipalities, states or
EPA. States and publicly owned municipal treatment works (POTWS) are required
to develop programs (in addition to the national guidelines for 129 toxicants)
to control toxic substances which may cause local or regional problems. It is
the aim of these regulations to encourage the reuse of municipal wastewater
and use of sludge for productive purposes rather than the prevalent practices
of discharging, landfilling or incinerating.
The pretreatment regulations require that all POTWS with total flow over 5
MGD and which serve industries for which pretreatment standards are being
developed must apply and operate an NPDES pretreatment program. For POTWs
under 5 MGD, the state or EPA may operate the pretreatment program directly or
delegate the program to the POTw. It is expected that most states will
delegate pretreatment requirements to POTWs in the range of 1 MGD or greater
that have a significant number of industries.
A city may apply directly to operate a pretreatment program or wait until
it is added to its NPDES permit or municipal grant. Grant funds of 75 percent
are available to assist a city in financing equipment and facilities to ini-
tiate a pretreatment program. This program should be fully instituted as soon
as possible but by no later than July 1, 1983. As an added incentive, advance
grant funding requests must be submitted before December 31, 1980.
If a state or municipality has not taken over operation of the program.
when industrial discharge guidelines become effective, EPA will assume moni-
toring and enforcement authority. When program operation has been delegated,
EPA will maintain an overview role as is presently done in the NPDES permit
program. If an industry does not significantly comply with pretreatment











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ohio Soiid Wastes Law
The State of Ohio amended the soTid waste Taws to be effective March 1979
to enabie the state to carry out programs pursuant to the FederaT Resource
64
 Conservation and Recovery Act, as well as the Hazardous Materials Transporta-
tion Act.
Wisconsin Detergent Phosphorus Legislation
Legislation which limits cleaning agents for machine dishwashers and
medical equipment to 8.7 percent P, water conditioners to 20 percent P, and
all other cleaning agents to 0.5 percent P was enacted and became effective
July 1, 1979. The law exempts certain cleaning agents such as those for
industrial processes and dairy equipment. In addition, the law requires the
Department to conduct a study to determine the effect of restricting phosphate
laundry detergents on sample lakes.
Wisconsin Water Conservation Legislation
Chapter 275, Laws of 1977, was enacted in May 1978. The intent of this
law is to conserve water by prohibiting the sale and installation of plumbing
fixtures which do not meet certain limits on water consumption.
Wisconsin Fund Program Summary
Wisconsin needs to spend over $2.7 billion to meet 1983 goals of the Clean
Water Act. The legislature passed the Wisconsin Fund in May 1978 to provide
money to communities for improved water pollution abatement and solid waste
management. Those funds to control point source pollution will be administered
by the Wisconsin Department of Natural Resources with $60 million allocated
for 1979.
The Wisconsin Fund also assists in the application of the best methods of
controlling nonpoint source pollution. In 1978-79, $1.2 million will be
available for cost-sharing, with approximately 70 percent of those funds being
allocated to "priority watersheds" where small expenditures will be most
effective in improving or protecting water quality.
A third part of the Wisconsin Fund is a $500,000 grant program to assist
local governments to finance solid waste and sanitary landfill planning.
STATE WATER QUALITY STANDARDS
Water quality standards are an important mechanism used by the states in
their programs to control pollution of waters in their jurisdiction, including
the Great Lakes. These standards must be revised periodically by the states
through a public hearing process and require approval by United States EPA.
Current revisions are being based on criteria issued by United states EPA,
Great Lakes Water Quality Agreement objectives, and local considerations.
. The present revision process began in 1976 and is at the following stage
in the various states:
Illinois - Limited revisions are being adopted.







































































































































































































































































































































































































































































































































































































































































































































































































































































- a totai ban (March 1, 1979)
(May 1, 1979)






















(spray deodorants, hair sprays, anti-perspirants)
Poiychiorinated Biphenyis - amendment to existing reguiation to














In November 1978, the Ontario Ministry of Environment published its
revised "Goals, Policies, Objectives and Implementation Procedures for Water
Management in Ontario". The province has agreed that the revised specific
water quality objectives contained in the 1978 Great Lakes Water Quality
Agreement shall be used to achieve and maintain water quality in the Great
Lakes. The revision takes into account the requirements of Article VI,
Section 1(b) of the 1978 Agreement, specifying the establishment of effluent
limitations for industrial facilities. Such requirements will be incorporated
in Certificates of Approval for new or expanded work, and in formal programs
and control orders for existing waste dischargers.
Where toxic substances are identified, the Ministry encourages munici-
palities to adopt its model sewer use bylaw for industrial waste control. The
Ministry monitors for a range of toxic substances in air, soil and water,
including ground water. Effluent and sludge disposal practices are monitored
regularly.
Cleanup of Spills
In December 1978, a bill was introduced in the Ontario Legislature to
amend the Environmental Protection Act of 1971 with respect to spills of
pollutants including toxic substances to the natural environment. The
proposed bill was revised as a result of comments and suggestions received by
the Ministry of Environment and reintroduced in March 1979. The objectives of
the bill are: 1) to impose a clear responsibility for control, cleanup and
restoration on owners and those in charge of pollutants; 2) to broaden the
authority of the Minister to order control and cleanup of spills and restora-
tion of the natural environment by those responsible, and when necessary, by
other persons; 3) to enable the Ministry to take immediate remedial action in
the event of a spill and to pursue the question of liability later; 4) to
establish liability for compensation for damage resulting from a spill and for
the cost of cleanup; 5) to enable a person who has been ordered by the
Minister to clean up a spill, other than a person already responsible to do
so, to recover his reasonable expense from the Ministry; 6) to authorize
control and cleanup of spills and restoration of the natural environment by
municipalities and designated persons and to provide them with the right to
recover their reasonable expenses from the owner and the person in control.
Hazardous Substances Control
A number of hazardous substances which may be emitted or discharged to air
and water in Ontario are controlled through limitations contained in orders
with similar requirements applicable to waste disposal operations.
Sixteen classes of organic and inorganic chemical substances are being
assessed for hazard by an interagency technical committee. The results are
expected to lead to appropriate restrictions on use.
_ The hazardous waste disposal program, introduced late in 1978, centres
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in reguTatory decision—making for toxic substances controT.
The workshop demonstrated that the fragmented approach to hazard assess-


































































































































































































































































































































































































































































































































have been established in the basin in the past 12 months.
New York State issued a permit for the expansion of an existing site but
law suits are now underway against the state by local citizens. In Ontario,
both public resistance and technical uncertainties contributed to the prov-
ince's decision to deny approval of a proposal for disposal facilities at a
site in the Lake Erie Basin.
The fears and resistance of citizens have been further emphasized by the
Love Canal situation. As siting of approved facilities becomes more difficult,
the need for these sites becomes more acute.
Without disposal sites for hazardous wastes, the Board considers that the
quality of the Great Lakes ecosystem cannot be adequately protected. Recog-
nizing the urgent necessity for adequate disposal sites and the mounting
public resistance, the Commission is advised to consider conducting public
hearings throughout the basin to increase public understanding of the
importance and necessity of providing adequate facilities.
DISPOSAL PRACTICES
Disposal practices for hazardous waste are also a concern of the Water
Quality Board. Temporary storage, a common practice when disposal sites are
not available, may be a serious threat to the health and safety of a commun-
ity. The use of poorly constructed solid waste sites for the disposal of
hazardous wastes is a dangerous practice. Additional time and effort are
needed to determine the full extent of the hazardous waste problem.
Drainage from active and abandoned sites has severely damaged surface and
ground waters in some areas of the basin. Wherever a problem is identified,
action must be taken to collect and treat seepage water to prevent further
contamination. Though difficult and expensive, in—place treatment is the only
currently feasible alternative because of the difficulty of establishing new
disposal sites.
The Board concluded that the most serious environmental and health risk in
the basin is the existence of uncontrolled concentrations of hazardous wastes,
whether they exist as improperly constructed disposal sites or inadequate
temporary storage facilities.
The Board reaffirms with a greater sense of
urgency the recommendations to the Commission made a year ago and contained in



















Regulations and control programs are still in the planning and development
stages in most jurisdictions, and there is at this time no effective basinwide
operating plan to cope with the generation, transportation, and disposal of
hazardous waste in the Great Lakes Basin. Efforts to apply newer technologies
in appropriate ways are in the early stages of development. Wastes, however,
continue to be generated and disposed of by uncontrolled and sometimes disas-
trous methods. Love Canal in Niagara Falls, New York is typical of possibly
hundreds of similar disposal areas throughout the basin.
The Board acknowledges the Commission's concern about the Love Canal waste
disposal site and the probability of the existence of similar situations in
the basin. The Board is, however, aware of actions in both countries to iden-
tify abandoned or existing hazardous waste sites. Status reports on these
actions will be submitted by Canadian and United States Governments directly
to the Commission in response to a request by the Commission.
The Water Quality Board, through its Remedial Programs Subcommittee, has
begun an analysis of the programs underway in all jurisdictions to cope with
all aspects of the toxic substance problem. The Board will include this
information with the results of the series of workshops on Toxic and Hazardous
Substances in a report to the Commission.
Regulatory and legislative activities by both countries during 1978 to
control toxic and hazardous wastes are described in Chapter 3.
ANALYTICAL PROCEDURES
The programs to control the discharge of toxic materials to the Great
Lakes have developed in response to specific problems, such as contamination
of fish by mercury and certain pesticides, identified in the environment. The
1978 Agreement specifies that the discharge of toxic substances in toxic
amounts be prohibited and discharge of all persistent toxic substances be
virtually eliminated. One of the essential elements in a program to control
these substances is the ability to identify and measure them in the environ-
ment. Because of the very small concentrations of these materials in the
Great Lakes and their complex chemical structure, it is necessary to make use
of advanced analytical techniques. Highly specialized and very expensive
equipment is needed along with the highly trained expertise to analyze and
interpret the results. To ensure effective utilization of equipment, emphasis
should be given to approaches which take advantage of higher concentrations
such as analysis of fish contaminant and specific industrial processes.
The availability of equipment and qualified personnel is severely limited
in the Great Lakes Basin and will seriously handicap the toxic substance
control programs unless immediate steps are taken by the jurisdictions to







In accordance with the changes introduced by the InternationaT Commission
on RadioTogicaT Protection (ICRP), discussed beTow, the "doses" presented here
are impTied vaTues incorporating the weighting (risk) factors in ICRP PubTica-
tion 26.
The overaTT radioTogicaT quaTity of the Great Lakes remains essentiaTTy
unchanged from 1977. Differences in the reported TeveTs of radioactivity for
the open Takes are not Targe and are not consistent enough to support attempts
at Tong term projection. °Sr (strontium-90) is stiTT the most important
contributor to the annuaT dose to man, and the major source is faTTout from
the atmospheric testing of nucTear weapons. The ingestion of 9°Sr in water
from the Great Lakes woqu yierdoses of 0.02, 0.10, 0.05, 0.05, and 0.06
mrem for water from Lake Superior, Lake Michigan, Lake Huron, Lake Erie, and
Lake Ontario, respectiveTy; these doses are simiTar to those reported for
previous years and are weTT beTow the objective (1.0 mrem per year).
The average concentration of 3H (tritium) in each of the Great Lakes
ranges from Tess than 260 to 400 pCi/L, which is equivaTent to an annuaT dose
of 0.03 miTTirem (mrem) or Tess. The maximum annuaT dose due to ingestion of






















































































































































































































































































































































































































































   
the water. The programs are, however, not adequate to determine total intake
of radionuclides by man from drinking water and eating fish from the lake, nor
are the present programs adequate to determine the dispersion and fate of
radionuclides in the biota and the sediment. Radioactivity surveillance is a
part of GLISP to be published in 1979, and is expected to increase as the
surveillance plan is implemented and as drinking water monitoring requirements
are strengthened.
NUCLEAR FUEL CYCLE
In response to a request from the International Joint Commission
concerning the possible impact of the Canadian and the U.S. nuclear fuel
cycles on the Great Lakes Basin, the Radioactivity Subcommittee prepared a
report on fuel cycle activities, with emphasis on waste management; the impact
from typical facilities for both normal and abnormal operation; and the impact
of existing facilities on the Great Lakes Basin. Details are given in
Appendix D.
The components of the nuclear fuel cycle include mining and milling of the
uranium ore; conversion, enrichment, and fabrication of the uranium into a
form suitable for use as fuel in a power reactor; generation of electric
power; and storage and disposal of the spent fuel and reprocessing waste.
An accurate evaluation of the impact of the nuclear fuel cycle is not
possible at this time.
The multitude of risk studies performed in this area,
e.g. reactor accidents or breach of repository integrity, are not supported by
an adequate data base.
Estimates of radiological impact are most commonly
made by assessing the risk, which is the product of the probability of an
event and its consequence.
In most critical areas, neither of these is known
with any degree of certainty. The radiation dose and consequent health
effects resulting from "normal" operations in the fuel cycle would, however,
be small.
The components of the nuclear fuel cycle of greatest concern are mining
and milling, storage and disposal of spent fuel, and decommissioning of power
plants.
Mining and milling are of concern, primarily because of the potential for
the long term release of radioactivity from abandoned mill tailings piles.
Current plans call for a major expansion in mining and milling activities in
the Elliot Lake area.
This will necessitate major improvement in management
practices, particularly in the stabilization of tailings piles.
Storage and disposal of spent fuel produced by power reactors is of
concern because of the large amount which has already been generated and
because of the limited storage capacity available for the spent fuel at
reactor sites.
Both Parties are currently studying waste management options,
but the above factors make
it mandatory that a solution
to this problem be
found rapidly.
Decommissioning of nuclear power plants is of concern since this topic has
received relatively little attention to date.
Although several alternatives
have
been suggested, the procedures to be used in an actual decommissioning


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 [EWATER QUALITY AND HUMAN HEALTH
As a result of a continuing and growing concern over the potential human
health hazards posed by contaminants present in the Great Lakes ecosystem,
especially those which bioaccumulate in fish, the Human Health Effects Com-
mittee was established early in 1978, reporting both to the Water Quality
Board and to the Science Advisory Board. The Committee's terms of reference
are to:
o assess the risk to health posed by contaminants in the Great Lakes
ecosystem;
0 review action levels and guidelines for selected substances;
0 provide to the International Joint Commission, through its boards,
interpretation and consultation on health matters; and
o maintain awareness of current advances and knowledge as they relate to
human health aspects of the ecosystem.
An early task of the Committee was to review the 1976 Water Quality
Board's Appendix E, "Status Report on the Persistent Toxic Substances in the




























































































































































































































































































































































































































also recognizes that the degree of protection afforded by selenium against
methylmercury toxicity is still a controversial issue and suggests that the
consumption of fish containing mercury should be regulated in the population
groups affected, such as certain native population groups in Ontario, Quebec,
and New York.
At its October 1978 meeting, the Committee discussed the problem of estab-
lishing criteria for rating the hazards presented by the 400 chemicals
recently identified in the Great Lakes by the Water Quality Board's 1977
Appendix E, "Status Report on Organic and Heavy Metal Contaminants in the
Lakes Erie, Michigan, Huron, and Superior Basins”, in addition to those 50
compounds earlier reported in the 1976 Appendix E. The 1978 Michigan Critical
Materials Register formed the basis for review and discussion.
Michigan
utilizes a hazard assessment methodology which considers categories of health
effects.
Chemicals are numerically scored as to their hazard and those posing
a high environmental concern (i.e. a high score) are included in the Register.
Working with the Michigan document as a prototype, the Committee selected
and defined the following health categories for chemical screening and devised














Using these categories, the Committee members are currently evaluating
the 450
compounds noted above
and ranking them as to hazard.
Possible exposure
routes














































combined with assessment of hazard to other elements of the ecosystem
in the
hazard assessment methodology described in Attachment 1.
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years. The Great Lakes Basin represents only a small fraction of the
susceptible land mass. The Great Lakes themselves, because of their large
buffering capacity, are not immediately threatened.
The acidity of precipitation in the northeastern United States and eastern
Canada is generally 10 to 40 times greater than the normal, although indivi—
dual storm events can give rise to significantly more acidic precipitation.
In general, about two—thirds of this acidity can be attributed to oxides of
sulphur and about one-third to oxides of nitrogen.
In eastern Canada, wet
deposition accounts for about two-thirds of the total sulphur loading and dry
deposition for about one-third.
In the northeastern United States, dry
deposition loading is almost twice as great as wet deposition.
A detailed report on the effects of acidic precipitation is being prepared





The solution to the problem
lies in limiting emissions of oxides of
sulphur
and nitrogen.
The adequacy of these emission control
policies of both








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































coal fired power plants give rise to a significant solid waste management
problem.
Technologies exist to reduce emissions from the non-ferrous smelting
industry. These include the production of liquid sulphur dioxide, sulphuric
acid, elemental sulphur or metallurgical process change.
In summary, the technology exists to substantially reduce sulphur oxide
emissions in both Canada and the United States. To launch a major emission
reduction program would be a very costly undertaking. Some early estimates of



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































projects with pertinent statistics to aTIow for assessment of poTTution
Ioadings from dredged materiaT to the Great Lakes System.
NONPOINT SOURCE ADVISORY GROUP
The Water QuaTity Board instructed the RemediaI Programs Subcommittee to
organize a group to deveTop a process for reporting on progress made by juris-
dictions in compTying with the requirements of the 1978 Great Lakes Water
QuaTity Agreement to controI poTTution from nonpoint sources.
POLLUTION FROM LAND USE ACTIVITIES REFERENCE GROUP
The Water QuaTity Board reviewed the report of the PoIIution from Land Use
Activities Reference Group (PLUARG) and sent its comments to the Commission as
required in its roTe as principaT advisor to the Commission (Attachment 3).
The comments highTighted a number of concerns, particuIarTy those associated
with the controI of phosphorus, which the Board feeTs shoqu be c1arified
before consideration of further phosphorus reduction measures. The Joint
Phosphorus Management Strategies Task Force wiTI address the phosphorus



















































































































































































































































































































































































































































































































































































































(519) 256-7821 in Canada.
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Bureau of Chemicai Hazards























































Ontario Ministry of the Environment
Toronto, Ontario
J.-B. Bundock (Appointment pending)
Senior Advisor to the Environment Minister
Environmentai Protection Service
Quebec City, Quebec
P. R. L'Heureux (Resigned 1978)
Environmentai Protection Service

















































































































































































































































































































































































































































































































































































































































































UNITED STATES SECTION — continued
N. E. Wiiiiams (Resigned 1979)
Ohio Environmentai Protection Agency
S. S. Gardebring (Resigned 1979)
Minnesota PoTTution ControT Agency
w. G. Turney (Resigned 1979)
Michigan Department of NaturaT Resources
Secretarx:
L. B. O'Leary






























































































































































































































































































































































































































































































































































































































































































































































































































































































































D.0. - dissoived oxygen. Oxygen dissoived in water, necessary to support
aquatic iife.
Ecosystem — interactive system of a bioiogicai community and the totai environ-
ment in which it exists.
Effiuent - water discharged from a pipe or treatment piant.
Entrainment of fish — when fish are puiied into and through pumps and pipes
such as are used in processes requiring cooiing waters.
EPA - United States Environmentai Protection Agency
Eutrophic - abundant in nutrients; waters highly productive in piants and
organisms frequentiy resuiting in oxygen depietion.
Grey water - waste from kitchen, bath, shower, and cieaning water on ships.
Guideiines - suggested criteria for programs or effiuent iimitations.
3H — tritium; radioactive isotope of hydrogen with atomic weight of 3.
Hypoiimnion - part of iake beiow the thermociine.
ICRP — Internationai Commission on Radioiogicai Protection
IJC — Internationai Joint Commission. Estabiished by the Boundary Waters
Treaty of 1909 with 3 United States and 3 Canadian members.
Impingement of fish - when fish are forced against a structure.
Irradiate - to treat by exposure to radiation.
L — iiter
Loadings - totai weight of poiiutant to a water body over a specified time,
e.g. tonnes per year of phosphorus.
m3/d - cubic meters per day
Manifest system - in this instance, written record of materiais containing
information about their origin and aii steps in handiing up to disposai or
destruction.
MGD — miiiions of gaiions per day
mg/L — miiiigrams per iiter
Mirex - dodecachioropentacyciodecane; an insecticide and fire retardant for
piastics, rubber, paint, paper, and eiectricai goods.
Mixing zones - a designated area in which Agreement water quality objectives















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































that organism or its offspring.
TSS — totaT suspended soTids; smaTT particTes of soTid materiaTs.





















set by the Governments of United States and Canada for protection of the





















is incorporated into enforceable reguiations.
WQB — Great Lakes Water Quaiity Board
NWTP - Nastewater Treatment PTant
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toxic substances should be established. The information inventory
should be updated on a regular and frequent basis,
(e) similar, well-planned and coordinated efforts should be instituted










































further refine the candidate Tist.
























































































































































































































through examination of physicai,
chemicai and toxicoiogicai proper
ties. No effort is made to rank the
chemicais passing through the screen.
An exampie of this screening process











































effort given to aTT substances.
























Fifth Levei Decision on controi

























HAZARDOUS WASTE CONTROL PROGRAMS
CONCLUSIONS BY THE WATER QUALITY BOARD REPORTED IN JULY 1978
The nationaT governments in both countries have stated that the respon—
sibiTities for controT of hazardous wastes rests primariTy with the state or
provinciaT TeveT of government. The federaT governments are invoTved with
certain aspects of siting and interstate, interprovinciai, and internationaT
transportation of waste materiaTs.
The most difficuTt probTem at the present time is the Tocation of TandfiTT
sites and Tiquid industriaT waste faciTities. It appears that more and more
government intervention may be required in the siting and operation of both
types of faciTities.
The technoTogy for waste processing is generaTTy avaiTabTe, but the
deveTopment and appTication of technoTogy at the waste source or within
manufacturing processes woqu be usefuT in reducing the probTem.
There is an obvious need for a concerted program invoTving, primariTy,
federaT and provinciaT or state TeveTs of government to advise peopTe in
objective and anaTyticaT terms as to the character of the probTem and the
soTutions avaiTabTe. They shoqu be advised as to the necessity of deveToping
soTutions and the consequences of not deveToping soTutions to hazardous waste





















































































































































































































































































































































   
   
(c) Require that all those engaged in generation, transportation,
storage, and disposal of hazardous waste provide bonds to ensure safe
disposal of the waste.
All jurisdictions should develop procedures for the approval of processes
for safe disposal of specific categories of waste and the location of
low-risk sites for waste handling facilities.
Jurisdictions should identify manufacturing methods that result in waste
products that are difficult or impossible to dispose of and, following
that, require modification of such methods to eliminate or reduce the
quantities of such wastes over specified time limits.
Each jurisdiction should specify a state or provincial agency to approve
of sites for specific waste disposal processes and to publicly identify
and explain the location of approved sites for safe disposal of each
category of hazardous waste.
Feasibility studies to investigate acquisition and/or operation of
government—owned disposal sites should be initiated.
All Great Lakes jurisdictions should cooperate on establishing inter—
national, strategically located, properly operated disposal sites.
Governments should discourage the imposition of bans on the transportation
of hazardous wastes across jurisdictional or international boundaries by
allowing unrestricted movements when carriers meet requirements of a
proper waste manifest and have proof of advance approval by the receiving
jurisdiction.
Great Lakes jurisdictions, in addition to receiving public comment, should
engage in public education programs to stress that the use of approved











GREAT LAKES WATER QUALITY BOARD
OCTOBER 1978
The Water QuaTity Board commends the members of PLUARG and those asso—
ciated with the Reference Group for their successfuT efforts in deaIing with
an exceedingTy difficuIt and compIex aspect of Great Lakes poIIution. In
compTeting its task, PLUARG has increased understanding of nonpoint poITution
and mass Ioadings to the Takes. In one sense then, PLUARG constitutes the
finaI part of a triIogy of baseIine Tine studies of Great Lakes poIIution
anng with its companion groups, the Upper and Lower Lakes References. At the
same time, the Board appreciates that the subject matter of PLUARG, that of
nonpoint source poIIution, differed whoTTy in kind and quaIity from that of
the two previous reference studies. PLUARG's unique contribution was to pIace
Tand-based poITution sources to the Great Lakes in the context of an ecosystem
perspective.
It is cIear in reviewing the finaT summary vqume and in examining the
numerous technicaT reports of PLUARG, that much innovative and arduous
scientific work was undertaken in fquiTIing the terms of the reference. It
is recognized that PLUARG often worked at the outer Timits of existing knowi—
edge, not onIy in undertaking new research, but aTso in organizing existing
knowTedge. The Board aTso wishes to acknowIedge the scientific exceIIence
that was achieved.
The Board is pTeased to report to the Commission that overaTT, it supports
the findings of PLUARG. In particuIar, it finds that the Reference Group has
satisfactorily answered its first two reference questions: "Are the Boundary
Waters of the Great Lakes System being poTTuted by Iand drainage?" and "If the
answer to the foregoing question is in the affirmative, to what extent, by
what causes, and in what IocaIities is the poIIution taking pTace?". In addi-
tion the Board supports the recommendations for further work contained in
Section IV of the report.
The Board does, however, have some questions and suggestions regarding a
number of the concIusions and recommendations made by PLUARG contained in
Section III, which is Iarger in response to the third question contained in
the reference: “If the Group shoqu find that poIIution of the character just
referred to is taking pIace, what remediaI measures wouId, in its judgment, be
most practicabIe and what wouId be the probabTe cost thereof?".
 
The Board does not dispute any of the factuaI findings of the PLUARG as
reported in Sections 1 & 2 of its report, nor does the Board disagree with
principies underIying the PLUARG's recommendations. The Board, however, does
weigh some of these findings differentIy from PLUARG and, therefore, has some
reservations regarding some of the recommendations of the group. These
105
  
reservations primarily center around the control of phosphorus as a whole lake
problem.
Although a significant portion of the PLUARG report is devoted to a
discussion of phosphorus, attention is also directed to other problems which
relate to "other nutrients, pest control products, sediments, and other pollu—
tants". Indeed, in the ordering of remedial priorities, recommendations
concerning toxic substances and radioactivity should be borne in mind.
CONTROL OF PHOSPHURUS
1. LOCAL AREA PROBLEMS
The Board concurs with PLUARG that remedial actions are required in areas
which are contributing directly to a localized nearshore phosphorus problem
(i.e. culturally accelerated eutrophication). PLUARG pointed out a number of
areas where the general water quality objectives of the Agreement and/or local
requirements as set by the jurisdictions are violated. In such instances, the
Board concurs that remedial measures be immediately implemented and would
suggest that it be left to the local jurisdiction to decide upon the most
effective measures - point source controls, nonpoint source controls, or a
gombination thereof - by utilizing the management framework put forward by
LUARG.
2. WHOLE-LAKE PROBLEMS
Recommendation 3.2.2 in the PLUARG report raises three fundamental issues
which the Board feels must be addressed before this recommendation is acted
upon. These concerns include the calculation of current loadings, the
designation of target loads and the programs necessary to reduce present loads
to the target loads.
a) Current Loads
The calculation of current loadings by the Reference Group is somewhat
larger than those reported by the SUrveillance Subcommittee in its annual
report to the Board.
The Board is confident that the two estimates
are
inherently compatible; however, that has yet to be demonstrated although
attempts are underway.
The differences, although small, are significant
when compared to the relative magnitude of nonpoint P loading reductions
recommended by PLUARG.
Thus, these variations must be adequately
explained before commitments
are made to implement nonpoint control
programs which promise comparable
loading reductions.
b) Target Loadings
The target loads for the Lower Lakes contained in the 1972 Agreement are
based upon what could be accomplished by controlling sewage treatment
plant effluents to the level of 1 mg/L phosphorus at plants larger than 1
million gallons per day.
As such, the achievement of these loads was not
associated with meeting a specific, predicted water quality in the lakes.
Over the past few years, significant advances have been made in our knowl-
edge of the process of eutrophication
and consequently it is possible to
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.loading data for tributaries as it affects target loads.
These factors
require further consideration before recommendations on implementing




The Board has some specific reservations about the proposal to
achieve 0.5 mg/L P in the effluent from sewage treatment plants
larger than 1 MGD. The basis of the PLUARG recommendation is
acknowledged as being the best information available at this time.
However, the Board has reservations concerning the practicality of
consistently obtaining the 0.5 mg/L P level, especially at the larger
plants, and in the absence of additional stages of treatment. This
reservation is made in full recognition that some plants are already
meeting this effluent level and that some jurisdictions are in the
process of instituting this requirement in certain localities to meet
local problems.
The following summary of phosphorus load reductions due primarily to
the phosphorus limitations in detergents and removal of phosphorus at
municipal sewage treatment plants indicates the need for serious
consideration before recommending further remedial measures based on
whole lake phosphorus considerations.
Lake Erie
The direct point source phosphorus load to Lake Erie has been reduced
from approximately 10,000 tonnes per annum (t/a) in 1972-73 to 5,700
t/a in 1977 and is expected to be 2,100 t/a when all controls are in
place for the 1.0 mg/L phosphorus effluent limit. These loading data
are taken from those generated by the Surveillance Subcommittee.
Loads for tributaries have varied in the range of 6,500 t/a to 11,300
t/a from 1972 to 1977, the variation being largely attributable to a
combination of improvements in measuring methods and climatological
conditions.
The total load to Lake Erie including atmospheric, tributary, con—
necting channel and direct loads in 1977 was 14,576 tonnes. When all
point sources reach 1.0 mg/L, the total load would rangefrom 10,200
t/a to 16,200 t/a depending on tributary runoff, and compares favour-
ably with the 1976 target load of 14,600 tonnes. Total phosphorus
loads (excluding atmospheric loads) to Lake Erie were reduced from
17,450 tonnes in 1972 to 13,457 tonnes in 1977 resulting in a reduc~
tion of 3,993 tonnes.
Lake Ontario
The direct point source phosphorus load to Lake Ontario has been
reduced from approximately 6,300 t/a in 1972-73 to 2,600 t/a in 1977,
and is expected to be 1,300 t/a when all controls are in place for




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































contribute pollutants, including phosphorus, to the lakes. Where sediments
are associated with localized problems, the Board would recommend the devel-
opment and implementation of remedial measures by the local jurisdictions.
In
the absence of a defined local problem, measures for controlling sediment from
agricultural and developing urban lands constitute a preventative approach
which PLUARG has recommended.
This
is described below.
PLUARG recommends sediment control for some agricultural areas and
developing urban areas.
In agricultural areas, it is noted that level 1
reduction can be achieved with little or no cost to the agricultural industry
and that elements of levels 2 and 3 can, in certain instances, be instituted
on the basis of improved agricultural productivity.
In these areas, the Board
recommends that a sediment control program be instituted by way of guidelines
and codes of practices and, as a priority, be applied to hydrologically active
areas through the utilization of PLUARG methodology.
Recognizing that
phosphorus is transported by such sediments, it is further recommended that
this approach be applied to guide the application of synthetic and natural
fertilizers.
With respect to developing urban areas, the Board concludes that control
programs associated with best management practices for erosion control be
instituted wherever possible.
ORGANIC COMPOUNDS, PESTICIDES, LEAD, AND MICRDDRGANISMS
The Board recognizes that PLUARG's comprehensive
approach to the reference
facilitated the identification of pollutants which were manifest
in land






the Board would point out that controls














place or in the process of
implementation.




This review is examining the
adequacy of existing criteria






































































   
   
